testine of a pscittacine bird affected by inclusion body hepatitis. J Wildl Dis 28: 319-322. 5. McCracken RM, Adair BM: 1993 Mycoplasmas, the smallest free-living microorganisms, may be found as normal flora on the mucous membranes of numerous animal species. 8, 15 These organisms, having a limited genome for metabolic activity, require a close association with their host. They usually exhibit a high degree of host specificity, although there are instances where Mycoplasma species considered specific for 1 host have been isolated from other animal hosts. For example, Mycoplasma felis, which has been associated with conjunctivitis in cats, has also been isolated from clinically normal horses and horses with respiratory disease.
17 Mycoplasma feliminutum and M. gateae are both considered to be normal flora of cats but may also be part of the canine normal flora and have been isolated from pneumonic lesions in dogs. 14, 15 Mycoplasma arginini has been isolated from dogs but may be considered as part of the normal flora in cats. 14, 17 Other Mycoplasma species generally associated with mucous membranes and/or infectious disease processes in dogs include M. canis, M. spumans, M. maculosum, M. edwardii, M. molare, M. cynos, M. opalescens, and M. bovigenitalium. 14,17 In the cat, mycoplasmas have been associated with infectious disease processes involving the conjunctiva, upper respiratory tract, and urogenital tract. 14, 15 There are also 2 reports of mycoplasma-like organisms being associated with abscesses in cats. 2,7 One of these reports involved cervical and pulmonary abscesses, which developed following a cat fight. The second report described chronic abscesses in 3 different cats but did not indicate the initial cause. In each case, the infections persisted despite treatment with several antimicrobial agents. This report concerns a cat with multiple bite wounds inflicted by a dog. The wounds failed to resolve following surgical debridement and antimicrobial chemotherapy with both first-and second-generation cephalosporins. Two species of Mycoplasma, previously unreported in the cat, were isolated from the necrotic tissue associated with the wound. A 25year-old intact male mixed-breed cat was examined at the Veterinary Teaching Hospital, Michigan State University, after being attacked by a pit bull terrier. Physical examination revealed multiple wounds over the right axillary and brachial regions. A large, open wound was located on the ventral midline over the thorax, which had extensive separation of the skin from the underlying subcutaneous tissues. Two puncture wounds were found near the ventral midline of the caudal edge of the wound. The most caudal wound was considered to have penetrated the thoracic cavity. An additional wound was located dorsal to the anus at the base of the tail. The cat was stabilized, and the wounds were appropriately cleaned and covered with bandages.
The following day the cat was taken to surgery for thorough surgical wound debridement and lavage. Following routine preparation, the large wound on the ventral thorax was carefully explored. All necrotic and devitalized tissue was removed, and the deeper muscle layers were apposed with sutures. Further wound closure was not attempted because of the size of the wound and the degree of tissue trauma. The wound was covered with triple antibiotic ointment a and bandaged with a padded, nonadherent dressing. The smaller bite wounds were carefully debrided and closed because the degree of tissue damage was minimal. Daily bandage changes were performed for 4 subsequent days prior to discharge.
At the time of the initial examination, cephalothin b was administered intravenously (IV) at 24 mg/kg. This therapy was changed to cefoxitin c administered IV at 22 mg/kg every 8 hours preoperatively. After 24 hours, the therapy was changed to oral cephadroxyl d administered at 31 mg/kg every 12 hours.
Eight days after the initial surgical debridement, the cat was taken back to surgery for secondary closure of the open wound on the ventral thorax. Although wound healing was progressing in the majority of the wound, at the caudal extent several pockets of purulent material and necrotic fat were found under the skin. A sterile swab was used to collect samples for bacterial examination. The tissues were thoroughly debrided, penrose drains were placed, and the wound was closed. At the time of surgery, cephalothin (24 mg/kg) was administered IV, followed by cephadroxyl administered orally at 31 mg/kg every 12 hours. Partial dehiscence of the closure was noted by the third postoperative day. The penrose drains were removed on the fourth postoperative day. The wound was protected with a bandage until healing was complete.
The sample of exudate taken from the surgical site at the time of second debridement was immediately transported to the microbiological laboratory, where the swab was used to inoculate a trypticase soy agar e supplemented with 5% defibrinated sheep blood, f 1% horse serum and 1% yeast extract (EBA), g phenolethyl agar, g a MacConkey agar (MAC), g and a thioglycolate broth g supplemented with 1% hemin and 1% vitamin K h in an atmosphere of 5% CO 2 . The MAC plate and the thioglycolate were incubated at 35 C aerobically.
After 24 hours of incubation, there was no distinct growth on any of the plates or in the broth. There was, however, a green haze observed in the area of inoculation on the EBA plate. After 48 hours of incubation, there were > 1,000 colony-forming units of a-hemolytic colonies on the EBA plates only. Because the organisms forming these colonies appeared as faint gram-negative pleomorphic bodies using the Gram stain procedure, the colonies were subcultured to a modified Hayflick's medium. 6 This medium consisted of pleuropneumonia-like organism agar i supplemented with 20% pig serum and 2.5% yeast extract) After 48 hours of incubation in a 10% CO 2 environment, there was growth of the typical "fried egg" colonies of mycoplasmas. Identification of the mycoplasmas, by indirect fluorescent antibody testing using antibodies produced in rabbits against American Type Culture Collection specific strains, revealed 2 different colony types, M. canis and M. spumans.
Following the identification of mycoplasma as the etiologic agent associated with the tissue necrosis and purulent exudate, the antimicrobial chemotherapy was changed to ciprofloxacin k administered orally at 20 mg/kg every 12 hours for 20 days. Ciprofloxacin was chosen because of its pharmacologic properties as well as its antimycoplasma activity. Also, although we do not routinely do susceptibility testing of mycoplasmas, we have tested some isolates that are re-sistant to tetracycline. The wounds from which the mycoplasmas were isolated had completely closed and were considered healed by the 15th day after the initiation of ciprofloxacin therapy. There have been no further complications.
Cats with fight wounds may be frequently encountered in small animal veterinary practices. The bacteria most commonly associated from infected fight wounds include Pasteurella multocida, 11, 16 Peptostreptococcus anaerobius, 9 Actinomyces spp., 12 Bacteroides spp., 10 and Fusobacterium spp. 12 Following surgical debridement and/or antimicrobial chemotherapy using either penicillins or cephalosporins, these wounds generally resolve without any complications. However, there are some instances in which such wound infections persist or wounds fail to resolve despite what appears to be adequate, or even aggressive, surgical and antimicrobial therapy. When treating such wounds, the small animal practitioner needs to consider the possibility that an infectious agent such as mycoplasma may be present and should alter the course of therapy appropriately. Ideally, culture and susceptibility results from the infected tissue will provide the clinician with the information needed to make a correct therapeutic adjustment. However, not all laboratories are capable of isolating mycoplasma, and even fewer laboratories can determine their antimicrobial susceptibility.
Because mycoplasmas lack a rigid cell wall, they are resistant to cell wall active antimicrobial agents such as penicillins, cephalosporins, bacitracin, and vancomycin. If the wound has been contaminated with mycoplasma, chronic infections may develop when such antimicrobial agents are used. In this case and others, chronic infections have developed in the presence of ß-lactam antimicrobial therapy. 2, 7 In the present case, the use of the primary isolation medium, EBA, contributed to the isolation and identification of the mycoplasma associated with the cat's abscesses. Mycoplasmas have a limited genome and as such are highly fastidious and require an enrichment medium for in vitro cultivation. 8 The EBA contains both serum and yeast extract, which provides cholesterol and nucleic acid precursors that are required by mycoplasma for growth. 8 This medium has been used to recover mycoplasma from numerous types of infectious processes, the most frequent being urinary tract infections in dogs. However, when a mycoplasma-like organism was recovered from a pulmonary abscess in a cat using blood agar plates, 2 incubation for 4 days was required before pinpoint, a-hemolytic colonies were observed on the medium. In a second report, the authors indicated samples from the cats were used to inoculate blood agar and a modified Hayflick's medium. 7 They did not indicate which medium successfully isolated the mycoplasma-like organisms, but subculture growth was insufficient for further tests. In neither report were the isolated organisms specifically identified as mycoplasma using biochemical and serologic tests. Instead, the organisms were classified as mycoplasma-like because they produced "fried egg"-type colonies and the infections from which the organisms were isolated responded to treatment with tylosin (pulmonary abscess) or tetracycline.
In the report of the suspected mycoplasma infections associated with the pulmonary abscess, the source of organisms was thought to be a cat bite. 2 In the second report, the authors speculated that the mycoplasma-like organisms were spread from cat to cat during treatment by the referring veterinarian.
In the patient of the present report, mycoplasmas were isolated from a soft-tissue infection following surgical debridement and aggressive antimicrobial chemotherapy of wounds inflicted by a dog bite. The 2 species of mycoplasma isolated have both been associated with the dog but have not previously been described in the cat, which suggests that the source of these mycoplasmas was the dog.
Once the etiologic agents associated with these abscesses were identified as mycoplasmas, antimicrobial therapy was changed from cephalosporin to ciprofloxacin. This drug has been shown to be effective against mycoplasma 13 and has an excellent volume of distribution with good penetration into both tissues and cells. 1, [3] [4] [5] 18 In the dog, ciprofloxacin has a long serum half-life, making it suitable for twice-a-day dosing. 18 These characteristics permit ciprofloxacin to achieve therapeutic concentrations at the site of infection. Other antimicrobial agents, such as erythromycin, tetracyclines, chloramphenicol, lincomycin, clindamycin, and the aminoglycosides, are also active against mycoplasma. 15 However, because of previous experience with the fluoroquinolones and their reported activity against mycoplasma, we selected ciprofloxacin. This cat's abscesses resolved with ciprofloxacin therapy, and there were no further complications. The successful resolution of this case with ciprofloxacin and appropriate surgical management suggests that this drug, and possibly the other fluoroquinolones, are effective in treating infections caused by mycoplasma species. However, additional cases should be evaluated before the therapeutic efficacy of the fluoroquinolones against Mycoplasma spp. can be confirmed. 
